Immunoglobulin M and G antibody responses in mice experimentally infected with Toxoplasma gondii (S-273) and the reaction patterns with T. gondii (RH) tachyzoite antigens were studied on various post-infection days (PIDs) (2nd to 36th PIDs) using a commercially available IgM and IgG enzyme linked immunosorbent assay (ELISA) test systems and Western blotting (WB) technique. IgM antibody in ELISA test appeared to be positive on 12th PID (absorbance 0.764) and reached its peak level on 16th PID (absorbance 1.338) showing a slow decline thereafter with an absorbance of 0 .800 even on 36th PID. Positivity of IgM was confirmed by WB except for 36th PID. IgG appeared on 16th PID with an absorbance of 0.248 and showed a steady increasing tendency even on 36th PID (absorbance 1.747) . However, IgG positivity on WB was observed only on 29th PID and afterwards. On Western blots, both IgM and IgG showed interesting antigen recognition patterns on various PIDs. At the most IgM recognised seven antigens of 14kDa to 53kDa while IgG recognised eight antigens of l7kDa to 53kDa. Major antigens recognised by IgM were of 53kDa and 21kDa while the major band recognised by IgG was of l9kDa. The major bands, however, showed variability in their consistency during various PIDs. All the antigens recognised by IgM and IgG were not identical.
detection has also been suggested to be more helpful in the diagnosis of acute, reactivated and congenital T gondii infection. It is, however, not true for AIDS patients because of failure in antibody production or significant delay in its production2). However, lymphocytes from AIDS patients6) and primarily infected immunocompetent patients7) have been reported to synthesize Toxoplasma specific antibodies in vitro and are thought to be useful biological markers for the diagnosis of toxoplasmic encephalitis. On the other hand, various different types of antigen recognition patterns have been shown by other workers previously by Western blotting (WB) during different stages of the infection8)9)10) and in congenitally infected newborns and their mothers11). We therefore became interested to study the IgM and IgG antibody responses in mice experimentally infected with T.
gondii (S-273) through oral route and to determine their antigen recognition patterns on Western blots on various post-infection days (PIDs) in order to see whether the antigen recognition patterns by IgM and IgG differ even during acute infection. (TBS) for 10 min. Colour development was stopped by washing with the washing buffer.
Results
Toxoplasma antibodies were detectable by ELISA on 12th PID and onwards (Fig. 1) . The antibody that appeared on 12th PID (absorbance 0.764) and onwards was of IgM type which reached its peak level on 16th PID with an absorbance of 1.338 and began to decline slowly thereafter. The level of IgM, however, persisted at significantly high level (absorbance 0.8) until 36th PID. IgM positivity on ELISA test was confirmed by WB except for 36th PID (Fig. 2) . IgG appeared on 16th PID with an absorbance of 0.248 and showed a steady increase even until 36th PID with an absorbance of 1.747 (Fig. 1) . However, IgG positivity in WB was observed only on 29th and 36th PIDs (Fig. 2) . On Western blots, both IgM and IgG showed interesting antigen recognition patterns on various PIDs (Fig. 2) . IgM on 12th PID recognised antigens of molecular weights 53kDa, 50kDa and 2lkDa of which 53kDa and 2lkDa bands were bigger and intenser. The same was true for 16th PID , but with the appearance of additional bands of 30kDa, 20kDa, 19kDa and 14kDa. The 20kDa band was seen only on 16th PID. The 50kDa, 30kDa and 14kDa bands disappeared on 24th PID and thereafter, while, the 53kDa, 2lkDa and 14kDa bands persisted until 29th PID. It was interesting to note that the high intensity bands of 53kDa and 2lkDa showed a thinning tendency on 20th PID and thereafter along with the increase of IgG. IgM recognised seven antigens having mol. wts. of 14kDa to 53kDa. IgG showed its positivity in WB only on 29th PID with the recognition of bands of 30kDa, 28kDa, 23kDa, 21.5kDa and 19kDa. On 36th PID, three additional bands of 53kDa, 50kDa and 17kDa appeared, although 19kDa band was the major one. Taken together, antigen recognition patterns of mouse Toxoplasma IgM and IgG were of different types on various PIDs. The very low level of IgM observed on 8th PID, however, was not confirmed in WB and was considered to be negative.
A significantly reduced ELISA values (absorbance of 0.145 and less than 0.145) were observed in inhibition ELISA on various PIDs.
Discussion
In the present study, we studied the IgM and IgG responses in ICR mice experimentally infected with T. gondii (S-273) cysts obtained from previously infected mice. The main purpose of this study was to see the IgM and IgG responses and their antigen recognition patterns during various PIDs. In this study, IgM and IgG antibodies were detectable by ELISA methods on 12th and 16th PIDs restectively. Handman & Remington13), however, have reported IgM and IgG antibody positivity in mice as early as second and fifth PIDs, respectively. This could be due to the differences in the strain and stage of the parasite and the route of infection. (They inoculated tachyzoite form of C37 strain subcutaneously.) The IgM antibody positive by EIISA on 12th PID and thereafter was confirmed by WB. The IgM antibody attained its peak level on 16th PID and then showed a slow decline, and could be detected even on 36th PID with an absorbance of 0.8. This finding supports that Toxoplasma IgM antibody can persist for a long period (several months) as reported earlier by various workers 3)4)5)11)13 We checked the specificity of ELISA used in this study inhibition ELISA with the use of T gondii whole cell and sonicated antigens absorbed sera and found to be highly specific (an absorbance of 0.145 even on PID 36).
Our present WB analysis of mice serum were different from those reported by other workers in human studies9)11)15)16). In humans too, variability in the antigen recognition patterns in the human sera of acute and chronic stages of the infection8)9), congenitally infected newborn and their mothers10) and different stages of laboratory acquired infection') has been noticed. Our present findings, however, suggest that the antigen recognition patterns of both IgM and IgG do differ even during different stages of primary/acute infection at least in case of mice. Similar findings in human was reported by Partanen et al.11), but the bands in their study persisted for 9 weeks. Moreover, the intensity of the same molecular band also differes with the stage of infection probably due to competition between IgM and IgG. In this study, however, we could not see the prominence of the 30kDa antigen recognised previously by other workers as P30 antigen16)17). This could be due to the difference in antigen preparation method. Further studies using antigens prepared from different strains of Toxoplasma (tachyzoite) by various methods are proposed herewith.
